Enhanced binding of fibrinogen by the subendothelium after treatment of the rabbit aorta with thrombin.
Damage to the endothelial surface of an artery invokes a hemostatic response that causes platelet deposition and activation of the coagulation and fibrinolytic pathways on the exposed subendothelial surface. Plasma fibrinogen is rapidly adsorbed at the site of injury. To gain insight into fibrinogen uptake, undamaged and de-endothelialized rabbit thoracic aortas were pretreated with various concentrations of thrombin and then incubated with fibrinogen labeled with iodine 125 in vitro. Uptake of fibrinogen by the subendothelium was not affected by low thrombin concentrations (less than 10 nmol/L), probably because of the antithrombin capacity of the vessel wall to inactivate any thrombin adsorbed. Over the thrombin concentration range of 10 to 90 nmol/L. fibrinogen binding increased linearly as binding of thrombin labeled with iodine 131 increased. In contrast, treatment of the subendothelium with enzymatically inactive thrombin did not enhance fibrinogen binding. Fibrinogen binding was inhibited by exposing the thrombin-treated subendothelium to hirudin or phenylalanyl-prolyl-arginyl-chloromethyl ketone. High thrombin concentrations (greater than 100 nmol/L) caused either a steadily decreasing uptake of fibrinogen with low fibrinogen concentrations or fibrin coagulation on the subendothelial surface from a high fibrinogen concentration. Glycyl-prolyl-arginyl-proline (0.1 mg/ml), a selective inhibitor of fibrin polymerization, inhibited 72% to 78% of fibrinogen uptake by the thrombin-treated subendothelium. Fibrinogen uptake was Ca2(+)-dependent, but ethylenediaminetetraacetic acid (10 mmol/L) did not displace subendothelium-bound fibrinogen. Plasmin effectively removed at least 75% of bound fibrinogen, indicating an extracellular location for the protein.(ABSTRACT TRUNCATED AT 250 WORDS)